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Endodontic emergencies 

Although many clinicians focus on drugs for pain 
management, this is only one aspect of the clinician's 
armamentarium for managing endodontic pain. Nu- 
merous studies indicate that various clinical treat- 
ments provide substantial benefit for relief of odonto- 
genic pain. These clinical treatment options include 
pulpotomy, pulpectomy, incision and drainage, tre- 
phination, and occlusal adjustment for specific situ- 
ations. Anxiety reduction is another important factor 
in reducing intraoperative and postoperative pain (1). 
Most often the decision, concerning how best to re- 
lieve pain, is made empirically based on a clinician's 
experience. 

Attributing success or failure to a particular clinical 
technique or procedure is often problematic. It is not 
unusual for clinicians to review cases seemingly similar 
in nature that respond differently to the same clinical 
approach. In contrast, similar cases may respond well 
to different clinical approaches. What may seem to 
be a direct cause and effect clinical relationship may 
actually be a result of a variety of independent and 
dependent variables that were not recognized or rec- 
ognized, but not fully appreciated. This article will 
review procedures used to treat endodontic emerg- 
encies in the context of relevant controlled clinical 
trials and their underlying biological principles. 

Diagnostic considerations 

The initial challenge for the clinician is to understand 
the biological process resulting in pain. Among the 
diagnostic questions that must be resolved prior to 
treatment are: 



• Is the pain of odontogenic or non-odontogenic 
origin? 

• Is the tooth vital or non-vital? 

• Is the pain due primarily to an inflammatory or 
infectious process? 

• Is the pain of pulpal or periradicular origin or 
both? 

• Is there a periodontal component? 

Answers to these questions are elicited from a combi- 
nation of the medical and dental histories as well as 
highly subjective clinical tests including thermal, elec- 
trical and percussion. From the results of these tests, 
radiographs and the history, the clinician determines 
which procedure or combination of procedures will 
most likely relieve the patient's pain. 

Factors affecting treatment 

The patient's levels of anxiety and preoperative pain 
have been shown to influence levels of postoperative 
pain (1). Preoperative pain and anxiety are predictors 
of incomplete local anesthesia and postoperative pain. 
While nerve block injections are successful in 75-90% 
of patients with clinically normal teeth, local anes- 
thetics are much less effective when administered to 
patients with inflamed tissue (2-8). Indeed, clinical 
studies have reported that a single inferior alveolar 
nerve block injection oflocal anesthetic (1.8 cc) is in- 
effective in 30-80% of patients with a diagnosis of 
irreversible pulpitis (9-12). As shown in Fig. 1, pa- 
tients with irreversible pulpitis had an 8 -fold higher 
failure rate of local anesthetic injections in compari- 
son to normal control patients (12). Thus, local anes- 
thetic failures can be anticipated in a substantial pro- 
portion of patients who seek relief of odontogenic 
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pain. Similar findings have been reported in children 
undergoing endodontic treatment, especially those 
who demonstrate anxiety (7). Understanding the bio- 
logical basis of an anesthetic problem is an important 
step towards improved clinical outcomes. The patient 
who is treated despite inadequate dental anesthesia 
typically experiences increased anxiety, a reduced pain 
threshold and a less satisfactory postoperative result. 

One of the most common problems relating to in- 
adequate local anesthesia is the confusion concerning 
dental and soft tissue anesthesia. A positive lip sign 
(i.e. a 'numb lip') is not an accurate predictor of suc- 
cessful dental anesthesia. Instead, the persistence of 
the patient's chief complaint should be evaluated to 
determine the level of local anesthesia. Retesting ther- 
mally or with percussion is usually a more effective 
method of determining the level of dental anesthesia. 
It is often beneficial to have the patient scheduled 
for a local anesthetic 20-30 min prior to their regular 
appointment. A recent comprehensive review of the 
management of local anesthesia failures provides a 
summary of the biologic reasons for local anesthetic 
failures in endodontic pain patients and suggested 
supplemental strategies (12). It is only after the pa- 
tient has satisfactory dental anesthesia that the appro- 
priate procedure can be implemented. 

Pulpotomy 

Apulpotomy is often performed in cases of acute pain 
of pulpal origin when there is insufficient time to do 
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Fig. 1 . Evaluation of the frequency of successful anesthesia 
in 25 patients with a clinically normal pulpal and periradic- 
ular diagnosis as compared to 25 patients with a diagnosis 
of irreversible pulpitis. Patients were injected with 1.8cc 2% 
lidocaine with 1:100000 epinephrine by inferior alveolar 
nerve block. From: Hargreaves KM & Keiser K. Local anes- 
thetic failures in endodontics. Endod Topics 2002: 1: 26-39 
(12). 



a complete pulpectomy. The goal of the pulpotomy 
is to remove the coronal pulp tissue in the chamber 
without penetrating pulpal tissue in the root canal sys- 
tems. The procedure should be done under rubber 
dam to prevent further microbiological contami- 
nation. After access is achieved, slow speed round 
burs are used to remove pulp tissue to the level of 
the canal orifice. Slow speed burs are used to prevent 
obliteration of the natural funnel at the mouth of a 
canal that makes initial penetration easier. High speed 
burs can easily destroy that anatomy. Bleeding is typ- 
ically managed by a cotton pellet placed firmly against 
the coronal orifices. Questions often asked about this 
procedure include: how predictable is it compared to 
other emergency procedures and how important is a 
dressing? 

The pulpotomy, including sealing of sedative and 
antibacterial dressings in the pulp chamber has been 
advocated in emergency situations for many years 
(13-15). Among the dressings suggested have been 
phenol, cresatin, and eugenol. 

In a clinical study, 73 teeth with acute irreversible 
pulpitis received emergency pulpotomies (16). After 
removal of the coronal pulp tissue, a sterile cotton 
pellet or zinc oxide-eugenol cement was placed 
against the remaining tissue. The cotton pellet was 
dry or moistened with camphorated phenol, cresatin, 
eugenol, or isotonic saline. Accordingly, six different 
treatment groups were established. All teeth were 
sealed with zinc oxide-eugenol cement. Symptoms 
were recorded after the anesthetic effect was gone 
and at 1, 7 and 30 days after treatment. There was 
no difference in recorded symptoms among the six 
treatment groups. Thus, the use of various dressings 
was not found to contribute to the relief of pain. In- 
stead, the removal of caries, pulpotomy, and sealing 
of the cavity was found to be a reliable means to re- 
lieve pain. 

The biological basis for the high level of success as- 
sociated with the pulpotomy procedure is probably 
associated with alteration of pulpal hemodynamics 
and interstial fluid pressure. Neurogenic mediators 
play an important role in hemodynamic regulation of 
the pulp and indirectly control several specialized 
functions such as dentin formation, production of 
dentinal fluid and pain mechanisms (17). Two im- 
portant components in pulpal inflammation are 
microcirculation and sensory nerve activity (18). 

Sensory nerve activity and microcirculation in the 
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Fig. 2. Hypothetical model illustrating the role of the inflammatory process in the development of pulpal necrosis. Repro- 
duced by permission from Kim S. Neurovascular interactions in the dental pulp in health and inflammation. J Endod 1990: 
16: 48-53 (18). 
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Fig. 3. Pulpal inflammation produces a restricted increase in 
interstitial pressure. The interstitial hydrostatic fluid press- 
ures d) in dental pulp was measured by a server- controlled 
null micropuncture technique. The P 1 was measured at the 
site of pulpal inflammation and at another site 1-2 mm 
away from the site of pulpal inflammation. The control P 1 
values were measured in a separate group of teeth. Redrawn 
from Tonder KJ & Kvinnsland I. Micropuncture measure- 
ments of interstitial fluid pressure in normal and inflamed 
dental pulp in cats. J Endod 1983: 9: 105-109 (26). 



pulp have been studied by many investigators ( 1 9-2 3 ) . 
Evidence suggests that neurogenic vasodilation is 
meditated not only by substance P but also by neuroki- 
nin A, neurokinin B and especially calcitonin gene- 
elated peptide. An increase in pulpal blood flow by 
vasoactive substances, released either from sensory 
nerve endings or from other cellular components, may 
have profound effects on both circulatory and neural 
behavior. A hypothetical mechanism of pulpal necrosis 
has been suggested and is presented in Fig. 2. 



Other studies have provided experimental support 
for this model. For example, there is a regional in- 
crease in pulpal interstitial pressure in response to in- 
flammation (24, 25). It was demonstrated in cat's 
dental pulp that the interstitial pressure was twice as 
great at the site of pulpal inflammation as compared 
with a site only 1-3 mm away (26) (Fig. 3). 

The results of this study are important because they 
demonstrate that the pulpal interstitial pressure re- 
sponse to pulpal inflammation is restricted to the site 
of injury and is not generalized throughout the pulp. 
The concept of a generalized increase in interstitial 
pressure during pulpal inflammation leading to a gen- 
eralized collapse of venules and cessation of blood 
flow (the so-called 'pulpal strangulation' theory) is 
not supported by the results of the study. It seems 
that circulatory responses to pulpal inflammation are 
localized reactions to release of inflammatory me- 
diators or other factors (27-30). 

Regulation of pulpal blood flow during periods of 
health and inflammation seems to be dependent on 
the receptors expressed on endothelium and smooth 
muscle, as well as local tissue concentrations of in- 
flammatory mediators and other substances (e.g. nor- 
epinephrine, CGRP, substance P, etc.) (Fig. 4). While 
the pulpal vascular system has features similar to those 
seen in other tissues, a significant difference is the lo- 
cal environment (i.e. the dental pulp exists in a low 
compliance environment). The pulpal vasculature re- 
sponds as other tissues do to vasoconstrictors but it 
responds differently to vasodilators. The result is a 
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Fig. 5. Effects of pulpotomy or pulpectomy on endodontic-related pain. Pre-operative pain values are normalized to 100%. 
The two horizontal bars for pulpotomy and pulpectomy groups represent the sample size weighted mean reduction in pain. 
From: Hargreaves & Baumgartner, Endodontic Therapeutics. In; Walton R, Torabinejad M, eds. Principles and practice of 
endodontics, Ch 30, 3rd edn. Philadelphia: Saunders, 2002: 533-544. 



sharp transient increase in pulpal blood flow followed 
by a sustained decrease. It has been theorized that 
this biphasic flow response to vasodilating agents, 
many of which are inflammatory mediators, may play 
an important role in the pathophysiology of the pulp 
during inflammation. Vasodilation in other tissues is 
a defensive reaction during inflammation, however, 
because of its secondary vasoconstriction the result in 
teeth may include pulpal necrosis (31). 

Catecholamines (dopamine, epinephrine and nor- 
epinephrine) may also play an important role in the 
control of intrapulpal pressure during inflammation 
since studies have demonstrated that their levels are 
significantly greater in inflamed dental pulp when 
compared to uninflamed pulps (32, 33). 

The success of a pulpotomy in relieving pain, par- 
ticularly in the vital case, would seem to be due to a 
venting of the chamber with a concomitant reduction 
in local tissue pressure, inflammatory mediator con- 
centrations and the severing of the terminal endings 
of nociceptive sensory neurons. Clinicians frequently 
note the dramatic effect of opening a chamber and 
observing the rapid relief that often follows. It seems 
reasonable to assume that these factors constitute the 
biological basis for its highly predictable effect of re- 



ducing pain in patients with irreversible pulpitis. Fur- 
thermore, by avoiding the canal system, the clinician 
avoids performing a partial pulpectomy — which 
might traumatize already inflamed tissue. Partial pul- 
pectomy may result in profuse hemorrhage due to the 
rupture of wide diameter vessels in the central part 
of the pulp. Less hemorrhage often results when the 
extirpation of the pulp is made to the apex of the 
tooth. A clinical study found a higher incidence of 
postoperative pain in cases where partial pulpectomy 
was performed (34). Thus, in treating patients with 
pain due to irreversible pulpitis, a pulpotomy pro- 
cedure is preferable when time does not permit a 
complete pulpectomy (Fig. 5). A partial pulpectomy 
should be avoided in these cases. 

Pulpectomy 

Since it is impossible for the clinician to precisely de- 
termine the apical extent of pulpal pathosis, a pulpec- 
tomy offers the advantage of complete removal of the 
pulp. However, it is possible that the pulpectomy it- 
self can be the cause of increased post operative pain. 
This may happens when a pulpectomy is done with- 
out the benefit of an accurate canal length measure- 
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ment. The subsequent risk of leaving shredded, in- 
flamed tissue in the canal or damaged periradicular 
tissue is adequate reason for the clinician to take the 
time to establish a measurement control (35). 

Pulpectomy is the course of treatment often used 
in patients who present with symptoms of irreversible 
pulpitis, or pulp necrosis with or without swelling. 

Questions that are associated with the pulpectomy 
procedure include: Is an intracanal dressing necessary 
after the procedure and if so which one? Despite an 
extensive body of literature focused on these ques- 
tions, the answers remain controversial. At this time, 
the most widely used dressing is probably calcium hy- 
droxide, which is an effective antibacterial agent but 
has not been shown to have any direct analgesic ef- 
fect. 

There is also a controversy concerning the use of 
an antibiotic to prevent postoperative pain following 
pulpectomy (for additional information, see the ar- 
ticle by A. Fouad in this issue of Endodontic Topics). 
In a double blind, prospective study, administration 
of penicillin prophylactically was the same as a pla- 
cebo treatment for reducing postoperative pain fol- 
lowing root canal preparation (36). However, other 
studies have had results that differ (1, 37). In a pros- 
pective, double blind, clinical study the root canals 
of 588 consecutive endodontic patients with varying 
levels of pain were completely instrumented. The 
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Fig. 6. Effect of occlusal reduction ('total reduction'), simu- 
lated reduction or no treatment on percentage of the pa- 
tients who report either no postendodontic pain vs.% of pa- 
tients who report moderate-to-severe postendodontic pain. 
N= 117 patients. The numbers above each bar represents 
the actual percentage values. From: Rosenberg et al. The ef- 
fect of occlusal reduction on pain after endodontic instru- 
mentation. J Endod 1998: 24: 492-496 (42). Data show 
that a definite relationship exists between occlusal reduction 
and a positive or negative pain response. (p>0.01). 



study was conducted at 10 endodontic practices and 
four endodontic graduate programs (1). The partici- 
pants were sequentially assigned to groups and were 
directed to use one of nine analgesics or antibiotics 
or a placebo. The amount of instrumentation during 
the emergency appointment and the type of medi- 
cation^ s) taken following the appointment were not 
standardized. Among all of the parameters studied, 
preoperative pain, apprehension and types of medi- 
cation were found to be significant in determining 
post instrumentation pain. Other investigators have 
also found a relationship between the presence of pre- 
operative pain and the incidence of postoperative pain 
(38-40). An association was also found between the 
intensity of pre- and postoperative pain. As the inten- 
sity of preoperative pain increased, the chances for 
more severe postoperative pain increased (P< 
0.0001). In addition, an association between the 
presence of apprehension before any treatment and 
postoperative pain was noted (P<0.05 37). 

Despite conflicting results from clinical studies con- 
cerning the use of antibiotics to prevent postoperative 
pain, it is clear that such use opens the patient to risks 
that include the side-effects of nausea and diarrhea as 
well as the more significant risks of anaphalaxis and 
sensitization to antibiotics. A more predictable strat- 
egy for the prevention of root operative pain follow- 
ing pulpectomy would include the use of NSAID's 
preoperatively or immediately postoperatively (for 
further information, see the article by K. Keiser in 
this issue of Endodontic Topics). While there is not 
an extensive body of literature concerning the use of 
NSAID's prophylactically in endodontics, there are 
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Fig. 7. Effect of occlusal reduction for the subset of patients 
from Fig. 6 who have vital pulps (N= 66). From: Rosenberg 
et al. The effect of occlusal reduction on pain after endo- 
dontic instrumentation. J Endod 1998: 24: 492-496 (42). 



83 



Rosenberg 




■ Total Reduction 

■ Simulated Reduction 
□ Control 





10.5 


7.1 






0 







No Pain Moderate Pain Severe Pain 

Absence of peri radicular radiolucency (n = 79) 

Fig. 8. Effect of occlusal reduction for the subset of patients from Fig. 6 who have no periradicular radiolucencies (N= 79). 
From: Rosenberg et al. The effect of occlusal reduction on pain after endodontic instrumentation. J Endod 1998: 24: 492- 
496 (42). 



generalizations that can be drawn from clinical re- 
search using other models (41). 

As with any drug, the clinician must be aware of 
limitations and drug interactions as well as the pa- 
tient's medical history before prescribing it. Numer- 
ous studies have found that the most consistent factor 
that predicts post endodontic pain is the presence of 
preoperative hyperalgesia (defined as preoperative 
pain or percussion sensitivity) (1, 38-41, 42). 

Other factors were more variable in their predictive 
value of postoperative pain (38). For example, in a 
retrospective study, 1000 patients who had received 
non-surgical endodontic treatment and experienced 
no flare-ups (i.e. unscheduled patient return visits) 
were compared with the records of 1000 patients 
who experienced flare-ups after the cleansing and 
shaping of their necrotic root canals. The results 
showed that factors such as presence of preoperative 
pain, tooth type, sex, age, history of allergy and re- 
treatment were significantly predictive for the inci- 
dence of flare-up; intracanal medicaments, systemic 
disease, and establishment of patency of the apical for- 
amen had no significant relationship to the incidence 
of flare-ups (38). 

Following the pulpectomy it is best to close teeth 
in order to prevent contamination from the oral cav- 



ity (43). Teeth left open to the environment are often 
involved in exacerbations during treatment (44). 

If there is a flow of exudate from the canal follow- 
ing instrumentation and irrigation, it is best to wait 
to close the tooth until the flow stops. Infrequently, 
the flow will continue and, in those instances, a cot- 
ton pledget or porous material can be used as a bar- 
rier until the patient returns, preferably the next day. 
The goal is to close the tooth as soon as possible in 
order to prevent further bacterial penetration. 

Trephination 

Trephination is the surgical perforation of the alveolar 
cortical plate over the root end of a tooth to release 
accumulated tissue exudate that is causing pain (45). 
The procedure has been recommended for patients 
with severe recalcitrant periradicular pain of endodon- 
tic origin. Those who are advocates of trephination 
do not agree in their choice of flap (or if a flap is 
necessary) as well as the instrument to be used to per- 
forate through the cancellous bone toward the peri- 
radicular lesion. One report has suggested a small, 
vertical incision adjacent to the tooth in question. 
The mucosa is retracted with a tissue retractor, and a 
number six round bur is used to penetrate the cortical 
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Percussion-sensitive (n=57) 

Fig. 9. Effect of occlusal reduction for the subset of patients from Fig. 6 who are percussion sensitive (N= 57). From: Rosenberg 
et al. The effect of occlusal reduction on pain after endodontic instrumentation. JEndod 1998: 24: 492-496 (42). 



plate. Ail endodontic file has also been suggested to 
create a path through the cancellous bone toward the 
periradicular lesion, avoiding contact with the root 
structure or adjacent teeth (46). An engine-driven 
perforator has also been suggested as a means of en- 
tering the medullary bone without the need for an 
incision (47). Some clinicians disagree with that sug- 
gestion. The absence of a flap limits the visibility of 
the surgical site and increases the possibility of dam- 
aging the root of the tooth or adjacent teeth. This is 
especially likely in areas where roots are close approxi- 
mation. It is presumed that if apical trephination is 
successful, its success it based on the establishment of 
drainage, relief of pressure and the removal of inflam- 
matory mediators from the periradicular tissues. 
Among the problems associated with the procedure 
is the lack of accurate information about the precise 
location of the problem, especially in a multirooted 
tooth. Accessibility in the absence of a surgical flap 
makes the clinician vulnerable to operative errors. 
Biologically, the trephination procedure does not take 
into account the variety of conditions that can result 
in pain. 

Trephination has become less frequent in its use 
over time. In 1977, a survey indicated that 16% of 
Diplomates of the American Board of Endodontics 
would perform trephination for necrotic teeth (14). 
However, in 1990 a similar survey showed that only 
8% of Diplomates were using trephination (48). 



Some clinicians have reported anecdotally that they 
treat intractable severe pain of endodontic origin, in 
the absence of acute infection, by obturating the ca- 
nal(s) and then doing an immediate apicoectomy. The 
advantage of this approach is that following the obtu- 
ration and apical surgery, no further procedure is 
necessary Furthermore, the clinician has the advan- 
tage of good surgical visibility and access by using a 
conventional surgical flap. 

A clinical study compared pulpectomy alone or pul- 
pectomy with trephination for the reduction of post 
treatment pain in patients presenting with acute peri- 
radicular pain of pulpal origin (48). Seventeen pa- 
tients with pretreatment pain were studied. Eleven re- 
ceived a pulpectomy to the radiographically deter- 
mined working length. Six patients received a 
pulpectomy and trephination. The trephination 
group reported significantly more postoperative pain 
intensity and unpleasantness and less pain relief at 4h 
compared with the control group. Pulpectomy alone 
provided significantly better postoperative pain relief 
at 4h compared with pulpectomy with trephination. 
At no time interval in the study (from 4 to 96 h) did 
the trephination group have less pain than the group 
without trephination. In two previous studies, how- 
ever, trephination was shown to significantly decrease 
postoperative pain incidence when performed 
prophlyactically along with root canal therapy (49, 
50). One study was limited to asymptomatic, necrotic 
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anterior and premolar teeth. It was reported that no 
pain occurred in teeth that were prophylactically tre- 
phinated while 25% of those not trephinated had 
moderate to severe pain (50). 

More recently, investigators have questioned the ef- 
fect of trephination on postoperative pain and swell- 
ing in symptomatic necrotic teeth. Two studies exam- 
ined the effectiveness of trephination in 50 emer- 
gency patients with symptomatic necrotic teeth. After 
endodontic treatment, patients randomly received 
either a trephination or mock trephination procedure. 
In neither study did the trephination procedure sig- 
nificantly reduce pain, percussion pain or swelling. 
One study did show a reduction in the use of acet- 
aminophen with codeine overall for 7 days. Both re- 
search groups were unable to recommend trephina- 
tion in symptomatic necrotic teeth with radio- 
lucencies (51, 52). Thus, there are no consistent 
findings of benefit from trephination procedures. 

Incision and drainage 

Pulpal necrosis may result in a periradicular abscess 
with swelling. The swelling may be seen at an emer- 
gency visit, as part of an interappointment flare-up, 

* A 'r > . 
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or even as a post obturation complication. Swellings 
may be described as localized or diffuse and as fluctu- 
ant or hard. They may also extend laterally or verti- 
cally well beyond the involved tooth and can involve 
fascial spaces. 

A serious diffuse swelling is characterized by its 
spread through adjacent soft tissues, dissecting tissue 
spaces along fascial planes. Such a swelling is called a 
cellulitis and because of the inability of the patient's 
defense mechanisms to localize the lesion, it has the 
potential to be dangerous. Patients with a cellulitis 
may actually have little or no intraoral swelling. 

A well localized swelling does not have the same 
potential for serious complications that the cellulitis 
represents. A cellulitis must be most aggressively 
treated and monitored to reduce the possibility of 
serious sequelae. Cellulitis patients who do not seem 
to be responding to treatment, as evidenced by elev- 
ated body temperature, increased swelling, pain and 
malaise, are candidates for hospitalization. Particu- 
larly at risk are those patients who have compromising 
systemic conditions or are of advanced age and may 
not be able to care for themselves properly. 

The goal of emergency treatment for patients with 
swelling is to achieve drainage (53). The object of 
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Fig. 10. Effect of occlusal reduction for the subset of patients from Fig. 6 who had preoperative pain (N = 53). From: 
Rosenberg et al. The effect of occlusal reduction on pain after endodontic instrumentation. / Endod 1998: 24: 492-496 
(42). 
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drainage is to evacuate pus from the tissue spaces. In 
endodontic cases, drainage is best achieved through a 
combination of canal instrumentation and when there 
is a fluctuant swelling — incision and drainage . Anti- 
biotics can be used to supplement the clinical pro- 
cedures primarily in patients where there is poor 
drainage and large swellings. In patients with well lo- 
calized swellings where the canal can be instrumented 
and good drainage established with an incision and 
drainage, antibiotics are of only supplemental value. 

Even in cases where an incision and drainage is to 
be implemented, the canal should be accessed, instru- 
mented, irrigated, medicated and closed as soon as 
active drainage stops. In the rare case when drainage 
continues throughout the visit, the canal should be 
left open with a pledget of cotton or other porous 
material to permit continued flow while preventing 
the impaction of food and other debris. It is essential 
that such patients return for further treatment as soon 
as possible, preferably the next day. The sooner the 
canal can be instrumented and closed, the more rapid 
resolution of periradicular pathosis can be expected. 

Conversely, the longer the canal is left open, the 
more healing is delayed as intra-canal bacterial penetra- 
tion continues. There does not appear to be a strong 
biological basis for performing an incision and drain- 
age procedure and yet allowing the canal to remain 
open. While incision and drainage usually provides 
symptomatic relief by evacuating pus and reducing 
pressure on distended tissues, healing can not take 
place until bacteria in the canal are eliminated and it is 
closed to the environment. Systemic antibiotics can be 
expected to be more effective once the canal has been 
debrided, medicated and closed. The use of antibiotics 
to treat swellings of endodontic origin is not recom- 
mended without concomitant canal instrumentation 
and when appropriate, incision and drainage (54). 

In cases with well-localized fluctuant swellings after 
canal instrumentation and incision and drainage, the 
use of an antibiotic is usually unnecessary. A well-lo- 
calized fluctant soft tissue swelling is a candidate for 
incision and drainage. Profound anesthesia may be 
problematic at the surgical site but peripheral infil- 
tration is helpful and usually permits tissue manipula- 
tion with minimum discomfort. The incision should 
be made at the site of greatest fluctuance and the cli- 
nician should then dissect gently to the bone over- 
lying the root of the tooth causing the problem. The 
wound should be kept clean with hot saltwater rinses. 



Intraoral heat application has been recommended and 
is presumed to increase dilation of small vessels, in- 
tensifying host defenses through increased vascular 
flow (53, 54). 

There is disagreement among clinicians concerning 
the need for suturing a drain into the incision to 
maintain active drainage. While some clinicians rou- 
tinely suture a drain in place, others depend on saline 
rinses to keep the incision open. Another controversy 
concerns the incision of hard swellings as well as indu- 
rated lesions. Some clinicians believe that the incision 
of a hard swelling represents little more than 
'bleeding a patient', others believe that it can relieve 
pain from increasing tissue distention even if only he- 
morrhagic fluid is obtained. Unfortunately, there are 
few clinical trials evaluating these treatment options. 

Occlusal reduction 

The value of reducing occlusion to prevent pain after 
endodontic instrumentation had been a source of 
controversy. In a review of the treatment of endodon- 
tic emergencies it had been recommended that 'If a 
tooth responsible for an acute abscess is extremely 
painful on biting, occlusal contact should be reduced 
so that the tooth is reasonably comfortable in normal 
occlusion' (55). Similarly a decade later it was recom- 
mended that 'occlusal reduction will reduce symp- 
toms regardless of cause' (56). Other sources have 
continued to write anecdo tally about theoretical 
benefits of occlusal reduction (57, 58). 

A poll of Diplomats of the American Board of En- 
dodontics in 1977 indicated that 80% of respondents 
adjusted occlusal contacts of teeth that had preopera- 
tive pain in both vital and non-vital cases (14). An 
update of that poll, over a decade later, determined 
that occlusal adjustment was performed in a higher 
percentage of cases with apical periodontitis than in 
those with no apical involvement (59). The condition 
in which most respondents adjusted the occlusion was 
when apical periodontitis existed without swelling. In 
vital cases without apical involvement, there was a de- 
crease in the number of respondents who would ad- 
just the occlusion (59). 

However, some studies raised doubts about the ac- 
tual value of occlusal reduction. One group studied 49 
teeth by randomly assigning them to either an occlusal 
relief or mock-occlusal relief group after canal prepara- 
tion. They found that preoperative pain levels in both 
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groups related to postoperative pain, but did not deter- 
mine whether occlusal relief would reduce postopera- 
tive pain in patients with any other specific preoperative 
symptoms. It was concluded that 'the theory may be 
invalid that the prophylactic removal of occlusal con- 
tacts is a pain-preventive measure' (60). 

In a similar study, 58 teeth were evaluated by re- 
moving occlusal contacts from alternate patients. In 
that study, subjects were asked to bite on a cotton 
tipped applicator twice a day for 6 days and to record 
whether or not this caused any discomfort. They con- 
cluded that 'no direct relationship exists between oc- 
clusal contact and patient comfort following the pre- 
paratory phase of endodontic therapy' (61). 

The discrepancy between the clinical impressions of 
many endodontists and the findings of some investi- 
gators led to the following questions: 

• Do all endodontic cases respond similarly to oc- 
clusal reduction? 

• Can a reliable clinical profile be developed of pa- 
tients most likely to benefit from occlusal reduc- 
tion? 

It was hypothesized that there may be certain pre- 
operative conditions that are indicators of the need 
for occlusal reduction in the endodontic patient. 
Conditions evaluated included the presence or ab- 
sence of pulp vitality, preoperative pain, percussion 
sensitivity, a periradicular radiolucency, a stoma, swell- 
ing and a history of bruxism. 

A clinical study of 117 patients with posterior teeth 
in occlusion requiring endodontic treatment was in- 
itiated (42). The purpose of the study was to evaluate 
the effect of occlusal reduction on pain after endo- 
dontic instrumentation and to develop a statistically 
valid profile of patients most likely to benefit from 
occlusal reduction. Teeth excluded from the study 
were those lacking occlusal contacts or those with oc- 
clusal restorations that were to be retained (e.g. well- 
fitting cast restorations) and would not receive oc- 
clusal adjustment. Also excluded from the study were 
teeth with greater than class I mobility, pocket depths 
>5mm, endodontic retreatments or patients who 
were taking antibiotics and/or pain-altering medi- 
cations. 

A series of preoperative conditions were recorded 
for each tooth included in the study: 

• Pulp vitality 

• Percussion sensitivity 

• Periradicular radioluscency 



• Preoperative pain 

• Swelling 

• Stoma 

• History of bruxism 

Teeth were randomly assigned to 1 of 3 occlusal treat- 
ment groups: 

• Total occlusal reduction -occlusal contacts were re- 
duced 0.5-1. 0 mm in centric occlusion and all ex- 
cursions. 

• Simulated occlusal reduction--^ non-functional 
cusp was reduced. Occlusion was left intact. 

• No treatment control group -All occlusal surfaces 
were left untouched. Occlusion was verified after 
endodontic access and at the time of dismissal. 

Each patient was given a questionnaire adapted from 
a previous study in which they were asked to select 1 
of 3 specific statements that best described their pain 
experience during the 48 h immediately after canal in- 
strumentation and occlusal adjustment. 

The results were analyzed to determine whether or 
not the postoperative pain report was dependent on 
the experimental treatments (occlusal treatment 
groups). Groups of teeth exhibiting specific preopera- 
tive conditions were also analyzed. A statistically valid 
profile of patients most likely to benefit from occlusal 
reduction after endodontic instrumentation was de- 
veloped (Figs 5, 6, 7, 8, 9, 10). The results indicate 
that occlusal reduction should aid in the reduction 
of post instrumentation pain in patients whose teeth 
exhibit preoperative pain, pulp vitality, percussion 
sensitivity and/or the absence of a periradicular radio- 
lucency. While the presence of all four conditions is 
the strongest predictor, the presence of any one or 
more of the conditions it enough to indicate the need 
for occlusal reduction (Fig. 11). 

Occlusal reduction when performed in appropriate 
cases is a highly predictable simple strategy for the 
prevention of postoperative pain and relief of pain 
due to endodontic emergencies. 

There is a biologic rationale for the relief of pain 
provided by the previous techniques. Mechanical allo- 
dynia (i.e. sensitivity to percussion or biting forces) is 
due to tissue levels of factors that stimulate peripheral 
terminals of nociceptors. Occlusal adjustment reduces 
mechanical stimulation of sensitized nociceptors. 
Pulpotomy, pulpectomy, occlusal reduction and in- 
cision and drainage, when indicated, provide the clini- 
cian with highly predictable pain reduction strategies 
in endodontic emergencies. 
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No Pain Moderate Pain Severe Pain 



Fig. 11. Presence of all four significant preoperative conditions (n = 27): vital pulp, no periradicular radiolucency, percussion 
sensitivity, and preoperative pain. From: Rosenberg et al. The effect of occlusal reduction on pain after endodontic instru- 
mentation. JEndod 1998: 24: 492-496 (42). 



Anxiety and pain 

Investigators have suggested a close relationship be- 
tween pain and anxiety: the greater the anxiety, the 
more likely we are to interpret the sensation as pain. 
In a clinical study of children, it was found that 
anxiety is the strongest predictor of poor in- 
troperative pain control. Similarly, during heightened 
anxiety, the pain threshold is lowered for patients (62, 
63). Highly fearful patients are more sensitive to pain 
in general and those who are dentally anxious are 
more sensitive to dental pain specifically. High levels 
of stress, anxiety or pessimism in preoperative patients 
predict poor outcomes in measures that range from 
speed of wound healing to duration of hospital stay 
(64). More than 200 studies indicate that pre- 
emptive, cognitive and behavioral interventions in 
unselected groups of patients decrease anxiety before 
and after surgery, reduce postoperative pain intensity 
and intake of analgesic drugs, improve treatment 
compliance, cardiovascular and respiratory indices, 
and accelerated recovery (65). 

In an evaluation of pain thresholds it was deter- 
mined that highly anxious patients had lower thresh- 
olds of pain when a tooth was electrically stimulated 
(66). In addition, evidence suggests that highly 
anxious patients tend toward lower general pain toler- 



ance to a greater degree than normal controls (67, 
68). It has also been shown that more highly anxious 
patients report greater pain during dental procedures 
than normal controls ( 1 ) . Clinical dental studies have 
indicated a strong relationship between endodontic 
postoperative pain and anxiety as well as intraopera- 
tive pain and anxiety (7, 38). 

Although pharmacological strategies to reduce 
anxiety are available, other non-pharmacologic ap- 
proaches have been extensively evaluated (56). 
Behavioral techniques can be used to prevent ex- 
cessively high levels of tension or anxiety from de- 
veloping in response to potential dental stressors 
(69). 



Office tone 

The tone of the office is established initially by the 
greeting of the receptionist and the decor. It is the 
first step in establishing a calm, welcoming environ- 
ment. A receptionist who is harried, rushed and 
impersonal is sending the wrong message. The ini- 
tial impression made on an anxious patient is an 
important ingredient in reducing or elevating stress. 
The level of stress translates directly to the patient's 
pain threshold. 
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Information 

Providing information about the procedure is an 
important step in preparing patients for endodontic 
treatments. Information about profound dental 
anesthesia and preventive pain strategies is an im- 
portant anxiety reduction technique. Perhaps most 
importantly, the dentist should assure the patient 
that pain prevention is a primary concern. 

Successful findings have come from studies in 
which combined procedural information and sen- 
sation information were provided to patients (pro- 
cedural information alone has not been consistently 
effective). For example, significant changes in 
anxiety were found when cardiac catherization pa- 
tients were provided with a combination of sensory 
(what physical sensations might be expected) plus 
procedural (what steps were involved in the pro- 
cedure) information (70). 

In dental research with children aged 3-5, positive 
results were found when preparatory sensory infor- 
mation was combined with procedural information 
prior to restorations (71). In a study on adults, it 
was found that subjects given a running commen- 
tary on procedures and associated sensations rated 
themselves as less anxious and experiencing less pain 
than a normal control group (72). Collectively, 
these studies suggest that information about sen- 
sations when added to a description of procedures, 
appears to have a significant impact in reducing 
patient anxiety. 

Modeling 

Modeling is a variant of information provision. 
Many studies have shown that observing a peer 
(either live or on an video) can be successful in 
reducing anxiety about dental treatment, especially 
for inexperienced children (73, 75). Allowing an 
anxious patient to observe, from a doorway, can 
be effective in building confidence and reducing 
anxiety. 

Distraction 

Distraction has proved effective in dental situations 
as a means of preoccupation and anxiety reduction. 
Distraction is also credited with the ability to enable 
subjects to better cope with pain. Music with head- 



phones and the patient controlling the selection as 
well as video games have been shown to be success- 
ful methods of reducing anxiety (62). 

Hypnosis 

Hypnosis has a long history in clinical medicine 
with impressive documentation that indicates its ef- 
fectiveness in alleviating pain (75). In an impressive 
dental study, the successful use of hypnosis was 
demonstrated in 99 of 100 patients involving ex- 
tractions (76). Mediation-hypnosis has also been re- 
ported as the sole anesthesia in an endodontic case 
(77). 

Root canal therapy is one of the most anxiety- 
inducing dental procedures (78). Research has 
shown that the amount of pain expected and experi- 
enced by dental patients is directly related to their 
anxiety (79). This section of our review has review- 
ed some of the possible approaches to anxiety re- 
duction as a means of reducing intraoperative and 
postoperative pain. The particular approach used 
may be less important than the commitment of the 
clinician to find a way to integrate-non-pharmacol- 
ogic anxiety reduction strategies into their practice. 
Pharmacologic strategies can be used as a supple- 
ment when necessary. 
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